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In this paper a new mathematical model for a space charge transport through a solid 
placed between the two electrodes is presented. Using new equations for allowed electron- 
hole transitions, the effect of the light on the electric field distribution and on the shape 
of current - voltage characteristic is determined. For a space charge distribution some new 
singular solutions are obtained. Also, some new shapes of current - voltage characteristic 
with negative resistance are determined. In this paper it is found that the system can act as 
an n-p-n or p-n or n-n blocking diode. 
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1. INTRODUCTION 
One of the fundamental problems of a macroscopic theory of electric conduction 
is to find the total concentration of charge carriers in a solid placed between the two 
electrodes. In this paper, we will assume that the divergence of the electric field distri- 
bution will be defined by the total concentration of carriers. Also, we will suppose that 
the contact processes have an influence on the shape of the electric field distribution, 
which corresponds' to a current - voltage characteristic. Additionally, we will determine 
the effect of the light on the space charge density distributions. 
The purpose of this work is to find a relation between the space charge distributions 
and a current-voltage characteristic of the metal - solid - metal system. 
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Fig. 3. The energy diagram illustrating a model (1)-(7): (a) allowed electron transitions; (b) allowed hole 
transitions. W is the total energy of an electron 
For our mathematical considerations, the trapping levels will be grouped into the 
four permissible energy levels (this concept is shown in Fig. 3). With this assumption, 
the s'o-called effective parameters such as the frequency parameters c21 and ct12 as well 
as the recombination parameters c12 and ct21 will be used. For the trapped electrons, 
the concentrations of traps in the first and second trapping level will be represented 
W A  
0 -- 
W,, -- 
""l, -- 
w m - -  
'"'Q-- 
""v 
the bulk 
7 
-- 
the metal 
R the external resistance 
qv the space charge density 
vs the source voltage 
Fig. 4. A planar capacitor is connected with an external resistance and a voltage source. Here,(+);(-) 
denote the terminals of a voltage source 
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Fig. 5. An electron transport betwekn the cathode and a solid plane makes a model (9)-(12) 
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